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TYPHOON

Hope was a late-seasrntyptwcnthatoriginated
at 3ow-latitudein the near-aquatorialtrough. It
was aided in ita ‘initialdevel~nt by the presence
of enhancedlu.wlevelrortheastnrmsconflewand an
associatedshearzone. TyphconHope presentedfore-
cast problem at two differenttis: firstat the
crucialturningpoint frana westwardto a northward
track;and after recurvaturewhen extratrcpical
transiticmwas imninent.

AfterTrcpicalStormGordondissipatedover
Vietnamcm the 25thof November,a winterwsather
patterndcminatedthe northwestPacificarea. Con-
vectiveactivitywas confinedto 1* latitmiesin the
near~torial trough. The disturbance,thatwas to
baccrmTyphoonHcpe,was detectedcm the 13thof
Decenberbe~ ‘rrukand Pohnpei. The disturbance
moved in a generalwesterlydirecticnfor ths next
threedays and shcwedsignscf slew intensification.
Figure3-25-1shaveHqe as a trcpicaldepressicm
locatedapprcximately 90 IKII(167km) east of Yap. Sy
1718002,satellitedata indicatedthe disturbana?had
furtherintensifiedwhilemewingwast-nmXimres_d

IKEE (25W)

aidedby the effectof the shear zone to the north.
Aa a result,the initialwarningwas issued. Between
1718002and 1912002Decenber,Hops nmved northwest
beforecaningunder the full steeringinfluenceof
the mid-levelsubtropicalridgethat ca~ the
systemto assumea westwardtrack.

TrackingHcpe duringthe pericd 191200Z-201200Z
was facilitatedty tha.availabilityof four aircraft
fixea and severalsatelliteeye fixes. TyphconHope
reachedita maximumintensityof 100 kt (52 tis) at
2006002(seeFigure 3-25-2)just thirtyhoura after
the initialwarning. After that,Hope decreased
slightlyin intensityand maintained65-75 kt
(34-39tis) during the pericd2106OOZ-2312OOZ.

After the 2003002warning,the One-way
InteractiveTrcQicalCyclae Mcdel (cYICM)shcwed
definiteindicationsof a recurvature@pa track,
whereasbeforeit had indicateda generallynorth-
westwardtrack. The 0_l?2Mia the primaryforecasting
aid. The NestedTrcpicalCyclcnetkxlel(NlK14)did
not ahcw sigm of recurvature,but did indicatea

F-igtie 3-25-1. Mope aA a .t.tophl dep@.&.ion
appnoximdztg 90 M (167km] ed.t 0( Yap [UMO 91413].
The ~hem zOnQto Zhc notihappamntLy aidedHope’b
devat%ptnen.tby enhancing.th &xo-.Levetnomthti.t@W
[170441ZVecembti NOAA VibUd .imgwy).
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FLgtic 3-25-2. TyphoonHope wilh o..t.@ge nagged ege
neaz time 06 mtium inten.&Ltg 1200551Z Vecembm NOAA
vi&llat .i.nklgvuj).
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northerlytrack. As indicatedin Figure3-25-3,the
~ yieldd gcod forecastguidanceduringthe perio5
191800z-201200zand the NflCT4(Figure3-25-4)gave
fairlygod guidanw duringthe pericd191800Z-
21OOOOZ. CYI_CF2indicateda northwestwardtrackand
r~urvature to the north-northeast(Figure3-25-3)
afterabout48 hours. NICM indicateda trackchange
fran northwestto northward(Figure3-25-4). This
guidancewas integratedinto the 2015002warning.
The trackmade gccd synopticsensesinceit couldbe
interpretedas ~om Hcp movingaroundtie west-
ern peripheryof the mid-levelsubtropicalridge.
The forecastsheld with a curvingtrackthat started
towardthe west-northwest,turnednorth,and became
northeastat abut tie 48 hcur point.

After 201200ZDecember,a sequenceof events
startedthatcausedmajor hack forecastprcblems.
As has been @nted out earlier,after2012002
~ H* @@I to weakenslightlyand the eye
structuredisappearedfrun satelliteimagery. This
resultedin dcubtsabout the exact lccaticmof the

surfacecenterof the typhoon. At 210842z, a 31 hour
~rial beganduringwhich no aircraftfixeswere made
on Typham H- due to aircraftnon-availabilityard
maintenanceproblems. Umlernormalcom3itions,four
aircraftfixes wmuld have been made duringthat time
pericd. Aircraftpositioningof typhconsis the mcst
accura&emethcd availableand is especiallyi.nprtant
at major trackchanges.

i3fter21OOOOZ,the CYICMguidancesteppedthe
recurvaturescenarioand startedshavingjusta
generalncrthwestmvsment (Figure3-25-5). It
indicatsda more westwarddirecticmwith each run of
the ndel. NIt24alsoindicateda northwardtiack
until 21OOOOZ. After that time,it went to a
straightWStward tiack (Figure3-25-6). This
erroneousguidance (ie.the wesixardtrack)reflected
UlKY4and 171CM’sinabilityto forecastin a winter
synopticsituation. With specificrefernceto the
nxdel,strongmiddle-t~~r levelwsterlies
amarentbf caused an early termination of the mcdel-.
IUZLOK (as in this case) misleading guidance.
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F.igtie3-25-6. Mated TfiopicatlCqcLone Model (NTCM)
~ohWa.4taw.idame{oh -the pa.iod 210bOOZ-220600Z

Wemmh.d thack.
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The final factorleadingup to the forecast
prcblemwas Hcpe’scontinuedvest-northwes~d
movementand decreasingdistancefrcmLuzon. There
was a &finite need to warn of Hcpe’sapproachif
therewas a pcasibilitythat it was going to continue
nmvingwest-northwestand not recurve.

The cdinaticn of theseeventspresentsda
dilemmafor the typhoonforecaster,who had to issue
the 2203002warning. Hc@ was close to the critical
trackturningpoint. It was eithergoing to con-
tinuemovingwest-northwestand make landfallm the
east ccastof Luzon,or startnmvingnorthwardand
recurveas had been forecastfor the past 36 hours.
The forecasterwas presentd with the following
facts: (1)Hope’spositionwas kncwnwithinan
estimatedaccuracyof 60 m (111km) based m poorly
definedinfrared~tellite fixes (nosatelliteeye
fixesor aircraftfixesbeing available);(2)Hcpe
appzed to be continuingm a west-northwesttrack;
(3)the numericalforecastmcdelswere indicatinga
straightwestwardtrackand had not indicatedrecur-
vaturefor about 24 hours;ard (4) therewas a
definiteneed to warn Deparbnentof Defenseinter-
ests m Luzon of Hope’sapproach. After carefully
consideringthe cmbined effest of thesefactors,the
forecasterdecidedto significantlychangethe
forecastphilsophy and forecastTyphconHcpe ti
trackwast-northwestacrossLuzon into the Scmth
China Sea.

Duringthe next six hcurs;hcwever,satellite
fixesitiicatedthatTyphconHcpe was nmvingtcarard

the north. A quick reccverywas n!adem the 2209002
warningwhen the forecasttrackwas switchedback to
me reflettingnorthwardmovement,follcwedby
recurvatureto the northeast,ard decreasinginten-
sity as extratropicaltransitionccmrred. The
warningsover the next two days were accuratewith a
generalconceptof eastwardmovemnt with extra-
trcpicaltransition.The fors.sasttrackshad Hope
acosleratingin sped and movingas far east-north-
east as 27N 149E beforeccarpletingextratropical
transition.

In retrospect,an extratrcpicaltransitionwhere
tk tr~ical cycloneis shearedaway by -r-level
wei$ce”rliesand thendissipatesbelcw 20N wouldhave
been a more representativeforecastfor the finaltwc
days. Clirnatolcgically,thisis what me wcwld
expsctto happenin lateDecamber. In the case of
TyphconHcpe, the 400ubtroughwith nxderatewest-
erliesover southernChinawas super-imposedover
nderate-t~strong anticyclmic flew and cold air
advecticnat the 925 mb level. These featuresare
depictedin Figures3-25-7and 3-25-8. Basedon
thesepatterns,a shearingtype of extratr~ical
transition(follcwsdby a dramaticdecreasein the
systein’sassociatedwind speeds)with m significant
eastwardaccelerationis to be expected. Shearing,
decreasedwind speeds,and m significanteastward
acceleraticmis exactlywhat tippenedafter2400002.
Figure3-25-9shinsthe rsnmdntaof Hope. Therewere
m reported&atha, injuries,or propertydamaue
attributedto this lat&e.eaam t@ho&. - -

Fiym 3-?5-7. 400 mb Numtical Lh?&Cional Ana-Ly&iA
(NVA)a.t‘Z20000ZDecemba i.nakcdtia .i.toughex,tti
&mm nm 60N 130Eto Z2N 107Ewith modena-te
wattzt-?-.itinotiho~ Hope.

F.igusw 3-25-8. 925 mb N!fA ana@iA d ZZOOOOZ
Aktoing modaa.te-$o-btiong an.tic.yc.hnic@W and co~d
tL4Ladvati.an owu ~outhan China.
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